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® A transport system (10) for instruments utilized 
in the analysis of fluids and. more particularly, a 
transport system which is adapted to be employed 
in the automated analysis of blood samples. The 
transport system Including cassette transporting and 
filling structure is provided to extend over and oper- 
atively interconnect various stations of a blood analy- 
sis apparatus consisting of a blood sample and 
reagent supply holder, a storage unit (12) for empty 
cassettes, a carousel or rotor (30) containing an 
incubator chamber and a chamber at room-tempera- 
ture for the receipt and filling with blood samples of 
cassettes, a centrifuge (40) and an automated optical 
readout rotor (50). 



^ ^ r? r~\ r-] 




iKL2 



Rank Xerox (UK) Business Services 



1 



EP 0 628 824 A1 



2 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a transport 
system for instruments utilized in the analysis of 
fluids and, more particularly, relates to a transport 
system adapted to be employed in the automated 
analysis of blood samples. 

In the analysis of fluids, for instance, such as 
blood samples and the like, it has become impor- 
tant to be able to implement a procedure in which 
the samples are rapidly prepared in an essentially 
automated mode for analysis with a minimal need 
for manual intervention or handling, and wherein 
such blood samples are transported in a computer- 
controlled manner from an initial preparation station 
to a final auto-read station providing for the analy- 
sis of the prepared biood sample or samples. To 
achieve the foregoing, provision may be made for 
the storage of cassettes transportable to a suitable 
carousel which may incorporate an incubator rotor 
^ and a rotor for operating at room temperature; 
wherein a pipettor is adapted to aspirate fluids 
comprising blood samples and specified selected 
reagents and to transport these fluids to the cas- 
sette or cassettes stored in the carousel and fill 
them into wells in the cassettes pursuant to the 
particular blood analyses which are to be imple- 
mented. Thereafter, the cassette or cassettes con- 
taining the blood and reagent samples Is or are 
transported to a centrifuge where the samples are 
centrifuged to provide for appropriate mixing there- 
of, and are then transported to a further carousel or 
rotor operatlvely associated with an auto-reader for 
effectuating the spectrographic or visual analysis of 
. the blood sample. When the analysis of the blood 
sample is considered to be qualitatively satisfac- 
tory, there is then carried out the discarding of the 
cassette, 

SUMMARY OF THE INVENTION 

In order to be able to implement the foregoing 
sequence in a substantially automated manner, a 
transport system including cassette transporting 
and filling structure is provided to extend over and 
operatively interconnect various stations of a blood 
analysis apparatus consisting of a blood sample 
and reagent supply holder, a storage unit for un- 
used cassettes, a carousel or rotor containing an 
incubator chamber and a room temperature cham- 
ber for the receipt and filling with blood samples of 
cassettes, a centrifuge and an automated readout 
rotor. The essentially computer-controlled operation 
of the transport system and instruments employed 
which enables movements of the various operative 
components in at least three mutually orthogonal 



directions; in effect, within mutually perpendicular 
horizontal planes and in a vertical direction, facili- 
tates a cassette, and preferably a plurality of cas- 
settes each having a plurality of blood sample and 
6 reagent-receiving wells formed therein, to be trans- 
ported to and suitably positioned in the carousel 
containing the room temperature and the incubator 
rotors, and with the respective wells of each cas- 
sette being finable, subsequent to piercing of the 
10 protective foil thereon, with suitable quantities of 
fluid which is to be analyzed, such as blood com- 
bined with specific reagents in correlation with the 
Intended type of blood test, and, subsequent to 
either suitable heat treatment in the carousel con- 
is taining the incubator rotor or merely filled in the 
rotor at room temperature, transported by means of 
the transport system to a centrifuge for centrifuging 
for a predetermined period of time at specified 
rates of rotational speeds. Thereupon, the cen- 
20 trifuged cassettes and their contents are trans- 
ported to a further carousel or rotor containing 
positions for receiving the centrifuged cassettes, 
which are adapted to be indexed into operative 
alignment with an auto-reader for optical analysis of 
25 the contents of the cassettes, and thereafter dis- 
carded upon recordal of the data derived there- 
from. 

TTie transport system incorporates a plurality of 
mutually displaceable horizontal beams of which a 
30 first horizontal stationary beam extends along the 
length of the apparatus containing the stations for 
implementing the various blood preparation and 
analyses; with two horizontal beams extending nor- 
mal, to the first beam being displaceable along the 
35 axial length of the first beam, with such other 
beams being equipped with, respectively, a gripper 
for clampingly engaging and transporting cassettes, 
and with a pipettor for selectively supplying the 
cassettes with blood samples and reagents. Here- 
to by, the gripper and the pipettes are mounted so as 
to be displaceable along the axial lengths of the 
respective beams on which they are mounted as 
wall as being vertically movable so as to be mov- 
able into either inoperative or operative positions, 
45 as elucidated hereinbelow. 

The foregoing procedure in utilizing the inven- 
tive transport system may be implemented In a 
fully automated and computer-controlled mode in 
which one or more cassettes each having one or 
50 more wells filled with fluid or blood samples and 
reagents and instruments for that purpose are 
transported to the various stations and samples 
treated for analysis of the contents thereof. 

Accordingly, it is an object of the present in- 
55 vention to provide a transport system for fluid ana- 
lysis instruments. 

Another object of the present invention is to 
provide a transport system of the type described 
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enabling the analysis of one or nnore samples of a 
fluid, such as blood, In conjunction with the auto- 
mated preparation of the samples at various sta- 
tions prior to analysis. 

Still another object of the present invention is 
to provide a transport system Including a plurality 
of orthogonally displaceabte transport components 
automatedly movable between stations of the ap- 
paratus. Including a gripper structure for engaging 
and transporting cassettes, and Independently 
pipettor structure for supplying the cassette or cas- 
settes with suitable blood samples and reagents for 
their analysis. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Reference may now be had to the following 
detailed description of an exemplary emtx)diment 
of a transport system for blood analysis instrumen- 
tation, taken in conjunction with the accompanying 
drawings; in which: 

Figure 1 illustrates a generally diagrammatic re- 
presentation of an arrangement for effectuating 
blood analyses: 

Rgure 2 illustrates a front elevational view of a 
transport system for blood analysis instruments 
constructed pursuant to the Invention; 
Figure 3 Illustrates a top plan view of the trans- 
port system of Rg. 2; 

Figure 4 illustrates, on an enlarged scale, a 
schematic view of a gripper for cassettes em- 
ployed for the containment of blood samples 
which are to be analyzed, utilized in the inven- 
tive transport system; 

Rgure 5 illustrates a perspective view of a cas- 
sette for blood samples employed in conjunction 
with the transport system; and 
Rgures 6, 7 and 8 illustrate, respectively, front, 
end and top plan views of the cassette of Fig. 5. 

DETAILED DESCRIPTION OF A PREFERRED EM- 
BODIMENT 

Reverting now in greater particularity to the 
drawings, and especially the diagrammatic repre- 
sentation of Rg. 1, there is generally disclosed an 
apparatus 10 for Implementing the analysis of 
blood samples from one or more patients, and 
wherein the apparatus 10 is adapted to be utilized 
in conjunction with a transport system for a blood 
analysis instrument constructed pursuant to the in- 
vention, as described in detail herein below. Ap- 
paratus 10 is described in greater detail in contem- 
poraneously filed application Serial 
No. , for "An Automated Blood Analy- 

sis "System," the disclosure of which is herein 
incorporated by reference (claiming priority from 
USSN 075 303. Attorne/s reference P12278EP). 



The blood analysis apparatus 10 Includes a 
work surface supporting in a generally linear array 
a plurality of operating unit of the apparatus. These 
include cassette storage unit 12 adapted to store a 
5 plurality of unused cassettes, of the type as are 
illustrated in Figs. 5 through 8 of the drawings, in a 
generally upright position. Located proximate the 
cassette storage unit 12 is a suitable bar code 
reader 14 for reading information on the cassettes 
70 and recording the Information in a suitable com- 
puter memory storage. 

A blood sample and reagent rotor 16 is 
equipped with an annular space 18 for the contain- 
ment of a plurality of blood samples in vials 20, 

15 with such samples having been obtained from one 
or more patients, whereas a further circular space 
21. such as a central space in the rotor 16, is 
adapted to house vials 22 of differing kinds of 
reagents which are adapted to be selectively mixed 

20 with various of the blood samples in accordance 
with the types of analyses which are to be imple- 
mented on the blood samples. 

Arranged on the work surtace is a carousel or 
rotor 30 including an outer annular region 32 for 

25 receiving and housing at room temperature an ar- 
ray of cassettes adapted to be arranged in a ger>- 
erally upright orientation and peripherally spaced to 
extend spoke- like, with central region 33 also 
adapted to receive a further similar array of cas- 

00 settes, wherein the central rotor region is adapted 
to be heated so as to essentially constitute an 
incubator. A piercing device 34 is operatively asso- 
ciated with the carousel 30 and is adapted to 
selectively pierce through a sealing foil located on 

35 each cassette, in a manner as described herein- 
below, so as to enable the supplying of fluids, such 
as blood samples and reagents, to the cassettes in 
the carouse) 30. 

A centrifuge unit 40 also includes a plurality of 

40 circumferentially spaced and radially extending 
slots 42 each adapted to respectively receive a 
cassette from the carousel 30 constituting the in- 
cubator and room temperature rotor unit subse- 
quent to the filling of the cassette or cassettes with 

45 blood samples and reagents in carousel 30. 

Located on the work surface in line with the 
centrifuge unit 40 is a further rotor or carousel 50 
having an auto-reader 52 operatively associated 
therewith. The rotor 50 is adapted to receive in 

50 suitable receiving slots 54 a plurality of upright 
oriented, circumferentially spaced and radially ex- 
tending cassettes from the centrifuge unit 40, with 
such auto-reader 52 being operatively connected 
with a device 56 for optically reading and analyzing 

65 the contents, i.e. the blood/reagent fluid, of cas- 
settes conveyed thereto from the rotor 50, and 
including means for transmitting the information 
concerning the results of the analysis to a com- 
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puter and/or video monitor (not shown). Connected 
to a discharge slot 58 of the auto- reader 52 is a 
waste disposal 60 adapted to receive cassettes 
subsequent to the completion of satisfactorily ac- 
ceptable analysis data of the contents from the 
auto- reader. 

In order to facilitate the automated and com- 
puter-controlled analysis of various fluid or blood 
samples, as shown in Figs. 2 and 3 of the drawings 
extending elevated above and along the extent of 
the units 12. 16, 30, 40 and 50 of the apparatus 10 
as described with regard to Fig. 1, is a transport 
system 60 consisting of a plurality of operatively 
interconnected components which are mutually dis- 
placeable relative to each other in three orthogonal 
directions; In effect, in two horizontally-oriented 
transverse or perpendicular directions, such as 
axes X and Y, and in vertical up and down direc- 
tions, such as axis Z; in essence, along the X, Y 
and Z axes. 

The transport system 70 includes a first hori- 
zontally-extending stationary beam structure 72 
longitudinally above the edge of the various units 
12» 16. 30, 40 and 50 which are arranged in a 
generally linear array on the work surface, or simi- 
lar suitable supporting surface. A first beam-shaped 
horizontal arm 74 extends normally of the beam 72 
across the units, and has one end attached to a 
drive arrangement on beam 72 so as to be dis- 
placeable the length of beam 72 in both directions 
thereof along axis X. 

A second similar horizontal beam-shaped arm 
78 also extends normal of beam 72, and has one 
end attached thereto so as to be displaceable over 
the length of beam 72 along axis X; in essence, 
extends in parallel with the arm 74. but at variable 
distances therewith during operation of system 70. 

Mounted to the arm 74, as clearly shown in 
Fig. 2, Is a movable unit 80 which includes a 
vertically displaceable toothed rack 82. the lower 
end of which has a gripper member 84 attached 
thereto, upwardly and downwardly displaceable 
along axis 2 and whereby the unit 80 is selectively 
movable along the length of arm 74 in both direc- 
tions of arrow Y. 

Similarly, mounted on the beam-shaped arm 
78 is a unit 90 vertically displaceable alonjg the 
direction of arrow Z. and which is also horizontally 
movable along the longitudinal extent of the beam 
78 along the direction of arrow^ Y. The unit 90 
incorporates a pipettor 92 which is adapted to 
aspirate and dispense fluids in a manner which is 
well known in the technology. 

In essence, due to the displaceability of the 
beams 74 and 78 along the directions of axis X 
defined by beam structure 72; the movability of the 
gripper unit 80 along beam 74 and its vertical 
shiftability along axis Z; and similarly the dis- 



placeability of the pipettor 92 along Its beam arm 
78 in the direction of axis Y, and its concurrent 
ability to be vertically shifted along the direction of 
axis Z, the transport system 40 provides for a 

5 three-dimensional or orthogonal movability in the 
functioning thereof. 

The above-mentioned components 74, 78, 80 
and 90 are all selectively placed into motion in 
various directions and at differing periods of time 

10 as required by the operation of the transport sys- 
tem 70 through suitable computer-controlled driv- 
ing elements which are associated with the respec- 
tive operating units of the transport system. 

As illustrated in Rgs. 5 through 8, each cas- 

15 sotte 100 which is adapted to be employed for the 
analysis of blood samples is basically constituted 
from a transparent or translucent thermoplastic ma- 
terial. 

The cassette 1 00 has an essentially rectangular 

20 configuration, as shown in Fig. 6, and is of a 
decreasing cross-sectional thickness from the up- 
per end towards the bottom thereof. The cassette 
100 may incorporate six wells 102 for receiving 
blood samples, although fewer or larger amount of 

25 wells may be formed in each cassette. The trans- 
parency of the plastic material of the cassette 
enables any contents of the wells to be optically 
examined and analyzed. The upper opening of 
each well 102 is sealed by means of a llquid- 

30 impervious foil 104 which covers and is adhesively 
fastened to the upper surface of the cassette 100 
and which maintains the interior of each well 102 in 
a clean condition. 

The openings or slots in the storage unit 12 for 

35 receiving and storing the cassettes 100, are adapt- 
ed to maintain the cassettes in an upright con- 
dition, as illustrated herein, 

The gripper member 84 of unit 80, as shown 
schematically in the enlarged detail of Fig. 4 of the 

40 drawings, includes clamping end members 110 and 
112 which, under spring-loaded and program-con- 
trolled actuation, are adapted to sipread apart so as 
to slide over the end surfaces 114 of the cassette 
100 and are closeable so as to clampingly engage 

45 the opposite ends of the cassette during lifting and 
transporting of cassette 1 00 by the gripper unit 80. 

OPERATION OF THE TRANSPORT SYSTEM 

50 In operation, describing the transport and ana- 
lysis of a single cassette, the transport system 70 
functions essentially as follows: 

A cassette 100 stored in storage unit 12 Is 
moved into a dispensing condition below an open- 

55 ing in the unit, and the arm 74 is moved along 
beam structure 72 until it Is superimposed over the 
opening in the storage unit and the gripper unit 80 
moves in the direction of axis Y along arm 74 until 
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superimposed over the cassette 100 which is to be 
removed from the storage unit 12. Thereafter, the 
toothed rack 82 supporting the gripper member 84 
at its lower end is lowered with the gripper clamp- 
ing end members 110, 112 being maintained in a 
spread apart condition until the lower surface 116 
of the gripper member 84 between end members 
110, 112 contacts the upper surface of the cassette 
100, and with the end surfaces 114 thereof then 
being clampingly engaged by gripper end mem- 
bers 110, 112. Thereafter, the cassette 100 is lifted 
outwardly of the unit 12 and passed adjacent bar 
code reader 14 which will ascertain information as 
to the proper orientation of the cassette, that the 
desired cassette has been removed from the stor- 
age unit 12, that the cassette has not reached its 
expiration dating, and miscellaneous information as 
to the sequence number and lot number of the 
cassette, all of which information may then be 
transmitted to the memory of a computer and 
stored therein. 

Upon the foregoing information indicating that 
the cassette 100 which has been withdrawn from 
the storage unit 12 is acceptable, the arm 74 with 
the gripper member 84 clamping the cassette 100 
is transported along beam structure 72 in the direc- 
tion of arrow X until the arm 74 is positioned above 
the carousel 30 containing the central incubator 
area 33 and annular outer area 32 in which cas- 
settes 100 are to be stored at room temperature, 
depending upon the kind of heating treatment 
which is to be imparted to the contents of the 
cassette 100. 

Upon the positioning of the cassette 100 in the 
desired carousel area 32 or 33, and release and 
withdrawal of gripper member 84, a piercer (not 
shown in detail) punches one or more apertures 
through the foil 104 to provide access to one or 
more of the wells 102 depending upon the number 
of analyses which are to be implemented to the 
various blood samples. 

Thereafter, the arm 74 with the gripper rhem- 
ber 84 raised is moved in the direction of axis X 
towards the right along beam structure 72, in ef- 
fect, in a direction away from the rotor 16 contain- 
ing the various blood samples and reagents. 

At that point in time, the arm 78 supporting the 
pipettor unit 90 is positioned over the rotor 16 by 
displacement of the arm 78 along beam 72 in the 
direction of arrow X, until the arm 78 is located 
above the blood sample which is to be removed 
therefrom. Thereupon, the pipettor 92 is moved in 
the direction of axis Y along arm 78 until {positioned 
directly above the desired blood sample vial, and 
lowered into the blood so as to aspirate a quantity 
thereof. Thereafter, the pipettor 92 is raised, and 
transported towards the right along axis X until 
superimposed over the previously pierced opening 



of a well 102, into which the blood sample Is then 
introduced. This procedure Is effectuated by dis- 
placing the pipettor 92 along the direction Y until 
superimposed over the pierced aperture in the well 

5 1 02, lowering the pipettor 92 and allowing the fluid 
or blood to flow into the well. 

Upon completion of the foregoing, the pipettor 
92 Is raised and the arm 78 again displaced along 
beam 72 towards the left in axis X, with an interim 

10 immersion of the pipettor 92 into a washing unit 
(not shown), and thereafter the pipettor inserted 
into a vial containing a suitable reagent which is to 
be employed for the analysis of the previously 
aspirated blood sample. 

75 The arm 78 with the pipettor 92 is then again 
moved as heretofore into position above the car- 
ousel 30 until the pierced well 100 is in vertical 
alignment therewith, the pipettor lowered and the 
reagent is discharged into the blood sample con- 

20 tained in the well 102. 

This procedure may be repeated for any num- 
ber of wells 102 in the cassette 100, until as many 
wells are filled with blood samples and various 
reagents as required to Implement analyses there- 

25 on. 

After completion of the foregoing sequences of 
operation by the pipettor 92, the latter is again 
moved with its arm 78 towards the left along axis X 
and permitted to remain in an idle or inoperative 
30 position. 

Thereafter, the arm 74 mounting the unit 80 
with the gripper is moved over the cassette in the 
carousel 30 and, if the latter is located in the area 

32 thereof for storage at room temperature, and the 
35 cassette contents do not require incubation, the 

cassette is gripped by the clamping ends 110, 112 
of the gripper member 84 and raised upwardly for 
transport to centrifuge unit 40. Alternatively, In the 
event that the blood sample and reagent in the 
40 cassette 100 require incubation, whereby the cas- 
sette has been stored in the centra! incubator part 

33 of the carousel unit 30, the cassette contents 
are Incubated; for example, for ten minutes at 
'37* C, and thereafter gripped by the gripper mem- 

45 ber 84 and transported to the centrifuge unit 40 
analogous to the manner In which the cassette was 
previously introduced into the carousel 30. 

Subsequent to insertion of the cassette 100 
into centrifuge 40, the centrifuge spins; tor in- 

50 stance, initially for two minutes at 55g and for three 
minutes at 199g, so as to provide for suitable 
admixing of the blood sample and reagent in each 
of the respective wells. In the event that only a 
single cassette is transported into the centrifuge 

55 40, a blank or balancing cassette may be intro- 
duced radially oppositely thereof to ensure balanc- 
ing of the rotor of the centrifuge 26. Upon comple- 
tion of the centrifuging action, the arm 74 with the 



5 



9 



EP 0 628 824 A1 



10 



gripper member 84 is again positioned over the 
centrifuged cassette 100, the latter being grippingly 
engaged by the gripping members 110, 112, and 
raised upwardly and then transported toward the 
right to be deposited, in a mode as previously s 
described into a suitable receiving slot 54 provided 
for the cassette 100 in the rotor or carousel 50 of 
the auto-reader unit 52. 

Thereupon, the carousel 50 is rotated until the 
cassette 100 comes into alignment with optical io 
reader unit 56, and slid in front of the unit 56 (not 
described in detail) which wilt facilitate the optical 
examination of the contents in the well 102 or wells 
of the cassette 100 and transmit this information to 
a suitable computer and/or video screen (not 75 
shown). Upon indication that all of the information 
obtained was satisfactory as recorded relative to 
the analysis of the contents of each well 102 of the 
cassette 1 00, the latter is then expelled by a push- 
er or the like (not shown) into a suitable waste 20 
disposal receptacle 60. 

Although the foregoing sequence of operation 
has been described in connection with the filling 
and transporting of a single cassette, in which one 
or more wells 102 may be pierced at the incubator 25 
carousel 30, the process may be repeated so as to 
load the incubator unit 30 with a plurality of cas- 
settes, in which all of the wells 102 of the cassettes 
may be pierced and then sequentially filled with 
suitable blood samples (blood cells and/or serum) 30 
and various types of reagents as to enable the 
incubation and/or storage at room temperature of a 
considerable number of cassettes which are being 
filled with blood samples, which may then be trans- 
ported to and fill the centrifuge unit 40, and to 35 
facilitate the subsequent filling of the automatic 
reader rotor 50 with a plurality of blood sample and 
reagent-filled cassettes 100. This will enable the 
implementation of a large number of analyses in a 
rapid and automated computer program-controlled 40 
manner. 

Upon completion of the foregoing, and while 
the auto-reader rotor 50 is in the process of advan- 
cing cassettes to the optical reading unit 56, the 
previously described transporting and cassette-fill- 46 
ing procedure may be continued in the loading of 
the incubator unit 30 with cassettes and supplying 
the latter with fluids from the pipettor 92, and then 
transporting these to the centrifuge 40 so as to 
always have a supply of processed cassettes avail- so 
able for continual analyses of the cassette con- 
tents. 

The foregoing is adapted to be computer pro- 
gram-controlled and the movement of the arm 74 
mounting the gripper member 84 and the correla- 55 
tion of the functioning therewith of arm 78 mount- 
ing the pipettor 92 and their relative movements 
along beam structure 72, is coordinated so as to 



provide the most rapidly possible and automated 
analyses of the cassette contents. 

While there has been shown and described 
what is considered to be a preferred embodiment 
of the invention, it will, of course, be understood 
that various modifications and changes in form or 
detail could readily be made without departing from 
. the spirit of the invention. It is, therefore, intended 
that the invention by not limited to the exact form 
and detail herein shown and described, nor to 
anything less than the whole of the invention herein 
disclosed as hereinafter claimed. 

Claims 

1- A transport system for the analysis of fluids 
contained in at least one cassette having at 
least one fluid-receiving well, said transport 
system being functional in orthogonal direc- 
tions of movement for transporting said at least 
cassette between a plurality of work stations 
and for supplying fluids to be analyzed to said 
well of said cassette; said transport system 
comprising: 

(a) transporting means extending between 
said plurality of work stations; 

(b) gripping means movably mounted on 
said transporting means for selectively 
clampingly engaging an empty cassette at a 
first said work station; 

(c) means for transporting said gripping 
means and cassette to a second said work 
station, said gripping means depositing said 
cassette at said second work station; 

(d) a pipettor operatively mounted on said 
first-mentioned transporting means, said 
pipettor being displaceable along said trans- 
porting means for successively aspirating 
specified fluids from a supply source of said 
fluids, said pipettor being transportable to 
said second work station to sequentially fill 
said fluids into said Nvell of said cassette, 
said pipette being displaced from said sec- 
ond work station by said transporting means 
subsequent to filling said well with said 
fluids; 

(e) said gripper transporting means recon- 
veying said gripper means to said second 
work station for clampingly engaging said 
fluid-containing cassette and transporting 
said cassette to a third said work station; 

(f) said gripper means releasing said cas- 
sette at said third work station for treatment 
of the fluid contained in said cassette: 

(g) said gripper means reengaging said cas- 
sette upon completion of the treatment of 
the fluid contained therein, and said trans- 
porting means conveying said gripper 
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means and cassette to a fourth work station 
and depositing said cassette at said fourth 
work station to facilitate analysis of the fluid 
contained in the well of said cassette. 

5 

2. A transport system as claimed in Claim 1, 
wherein said first-mentioned transporting 
means comprises a first horizontal beam mem- 
ber extending between said work stations; a 
second horizontal beam member extending io 
normally of said first beam member and hav- 
ing one end attached thereto so as to be 
movable along the axial length of said first 
beam member, said gripping means being 
mounted on said second beam member for is 
axial displacement therealong. 

3. A transport system as claimed in Claim 2, 
wherein said gripping means is mounted for 
vertical displacement relative to said second 20 
beam member. 

4. A transport system as claimed in Claim 2. 
wherein a third horizontal beam member ex- 
tending normally of said first beam member 25 
has one end attached thereto so as to be 
movable along the axial length of said first 
beam member, said pipettor being mounted on 

said third beam member for axial displacement 
therealong. 30 

5. A transport system as claimed in Claim 4, 
wherein said pipettor is mounted for vertical 
displacement relative to said third beam mem- 
ber. 35 

6. A transport system as claimed in Claim 4 or 
Claim 5, wherein said second and third beam 
members are iridependently movable along 

said first beam member in parallel adjustably 4o 
spaced relationship relative to each other. 

7. A transport system as claimed in any one of 
Claims 1 to 6» wherein said first work station 
comprises nneans for storing a plurality of un- 45 
used of said cassettes, said gripping means 
selectively engaging successive of said cas- 
settes for sequential conveyance by said trans- 
porting means to predetermined cassette de- 
positing locations at said second work station. 50 

8. A transport system as claimed in Claim 7, 
wherein said second work station includes first 
depositing locations for housing cassettes at 
substantially room temperature and second de- 55 
positing locations in an incubator for housing 
cassettes in an incubating environment adapt- 
ed to heat said cassettes to predetermined 



elevated temperatures. 

9. A transport system as claimed in Claim 7 or 
Claim 8. wherein each said cassette includes a 
plurality of wells, each of said wells of each 
cassette being finable by said pipettor with a 
specific combination of fluids which are to be 
analyzed. 

10. A transport system as claimed in any one of 
Claims 1 to 9. wherein said third work station 
comprises a centrifuge for centrifuging the fluid 
contained in said at least one cassette at pre- 
determined rotational speeds. 

11. A transport system as claimed in Claim 10, 
wherein said at least one cassette is cen-r 
trifuged for two minutes at about 55g and 
thereafter for three minutes at about 199g. 

12. A transport system as claimed in any one of 
Claims 1 to 11, wherein said fourth work sta- 
tion comprises means for the optical reading of 
the fluid in said at least one cassette. 

13. A transport system as claimed in any one of 
Claims 1 to 12, wherein said fourth work sta- 
tion comprises a carousel for receiving a plu- 
rality of said cassettes each having a plurality 
of fluid-filled wells transported thereto from 
said third work station by said gripper means 
being conveyed along said transporting means. 

14. A transport system as claimed in Claim 13. 
wherein said carousel includes means for se- 
quentially discarding each said cassette subse- 
quent to implementing an analysis of the fluid 
contents of each well thereof. 

15. A transport system as claimed in any one of 
Claims 1 to 14. wherein said fluid which is 
pipetted into said cassette at said second work 
station by said pipettor comprises blood sam- 
ples and a reagent selected In dependence 
upon the specified analysis of the blood sam- 
ple. 

16. A transport system as claimed in Claim 15, 
wherein the at least one fluid -filled cassette in 
the incubator is incubated for a period of 10 
minutes at 37 • C. 

17. A transport system as claimed in any one of 
Claims 1 to 16. wherein said gripper means 
and said pipettor are each movable in three 
mutually orthogonal directions. 
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18. A transport system as claimed in Claim 17, 
wherein the movements of said gripper means 
and of said pipettor are correlated with each 
other and with the cassette contents pursuant 
to a computerized program. 5 
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